Abstract
Introduction 8
Bone tissue exhibits both viscous effects as well as creep and stress relax- The viscous and creep effects are insignificant for short time scales in the 8 orders of seconds and at moderately low strain levels. Therefore, patient-9 specific finite element (FE) models based on CT scans that become exten- 
Materials and Methods

1
A pair of femurs harvested from a 77 years old, 180cm high, 50kg Cau-2 casian male donor, that deceased due to lung cancer, were deep-frozen after 3 harvest and thawed at room temperature on the day of the experiment. Soft The left femur had a relatively medium sized tumor of the type adenocar-9 cinoma in the head and lower part of the neck whereas the right femur had Thirteen uniaxial strain gauges (SGs)(Vishay general purpose uniaxial 13 SGs with a sensitivity of ±0.2%) were bonded to the superior and inferior The femurs were kept overnight in a humid container in a refrigerator until 23 the next morning at which the mechanical experiments were performed.
24
A displacement driven compression machine Zwick 1445 (Zwick Gmbh response (SGs showed zero strains after removal of the load).
7
The femurs were finally inclined at 15
• as shown in Figure 2 , and a dis-8 placement on their head was applied.
9
The right femur's upper part of the head was subjected to a displacement 10 of 3.7mm and the left femur to a displacement of 3.2mm (at a rate of 16.67 11 mm/sec) and then the displacement was kept constant until fracture.
12
Following fracture, a histopathology was performed to the broken heads 13 to identify the metastatic tumors and their magnitude. 
Results
1
A transcervical fracture occurred in the left femur after 7.2 sec and a 2 subcapital fracture in the right femur after 13.03 sec. The relevant SGs' 3 output as a function of time (from the application of the displacement until 4 fracture) is presented in Figure 3 for the left femur and in Figure 4 for the 5 right femur.
6
The saturation level of the load cell is 12,000 N, so that applied displace-7 ment rate is terminated when this load is reached and thereafter the reached 8 displacement (applied on the femurs' head) is kept constant. In Figure 5 we 9 present the relative displacement (applied displacement over the maximum 
17
In the left femur, SG6 which is very close to the fracture path reaches al- ther away and reaches 7500 µstrains just before fracture. The strain at the 22 fracture location was not measured and is anticipated to be higher.
23
The fracture path is the typical path at which femurs, that are loaded in the cortical surface layer.
10
During the loading stage all SG respond linearly until the maximum load.
11
This phenomenon suggests that at the macroscopic level no damage accumu- 
15
The limitations of the current study are: The maximum load was not Luo, J., Pollintine, P., Gomm, E., Dolan, P., Adams, M.A., . Vertebral 5 deformity arising from an accelerated "creep" mechanism. Eur. Spine Jour. Schileo, E., Taddei, F., Malandrino, A., Cristofolini, L., Viceconti, M., 2007.
11
Subject-specific finite element models can accurately predict strain levels 12 in long bones. Jour. Biomech. 40, 2982-2989. 
